Brachytherapy Facility
Shielding

Glenn P. Glasgow, M.S., Ph.D., FA.AP.M., FA.CR.
Professor Emeritus, Department of Radiation Oncology

Loyola University Chicago Stritch School of Medicine
Maywood, IL 60305

What’s New in Brachytherapy Shielding/Facility Design?

‘What older, but still useful, information is available?

How do recent changes in the popularity of brachytherapy
procedures affect program/facility design

What factors does one consider in program/facility design?
Where can one find older and newer shielding data?

What are the recent, relevant articles?

This presentation provides some (but not necessarily all) answers
to these and related question.
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Table 1A: Physical Properties of Radionuclides Currently Used in Brachytherapy Table 1B: Physical Properties of Radionuclides Currently Used in Brachytherapy

HVL? HVL, HVL, Isotope HvL® HVLa HVLJ HVLe
(Approximate % (13 HVL) (Equilibrium (Approximate (Approximate (1st HVL) (Equilibrium
value with la value with large (Lead; cm) HVL) value with large value with large (Lead; cm) HVL)
attenuation) attenuation) (Lead; cm) attenuation) (Lead; cm)
(water; cm) (Lead; cm) (water; cm) .

0.16¢
0.6/0.57

Approximate value ined with large attenuatior pproximate value
c. National Council on Radiation Protection and Measurements (NCRP) Report 49, Structural
Shielding Design and Evaluation for Medical Use of X-rays and Gamma Rays of Energies up to 10
MeV. Bethesda, MD. NCRP 1976. d. Lymperopoulou, E., Papag P., Sakelliou, L., Georgiou, E.
Hour C. J., and Baltas, D. Comparison of radiation shielding
brachy!herapy using ’"“Yb and Hflr sources. Mul Phy

oximate value
C urements (NCRP) Report 49, Structural Shielding
Design and Evaluation for Medical Use of X-rays and Gamma Rays of Energies up to 10 MeV. Bethesda,
] oulou, E., Papagiannis akelliou, L., Georgiou, E. Hourdakis, C.
and Baltas, D. Compansﬂn of rad (mn shielding requirements for HDR brachytherapy using 1#°Yb and
192]r sources. Med Phys 33: 25. 7
nero, D., Perez-C: y Broad-beam transmission
data for new brachytherapy sources, Tm-170 and Yb-169. Radiat. Pro im. , 11-15, 2006.
f. Delacroix, D, Guerre, J.P., Leblanc, P., and Hickman, C. Radionuclide and Radiation Protection Data
Handhnok Radiat Prat Dacim 74 (1-9): 1-168 (10081 N/A Data not availahle
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Table 3C: Comparative Selected Broad-Beam TVL (cm) Shielding Data

Concrete Steel

No data given

IPSM 46 No data given
._ _ Yb-169 :
Lymperopoulou et al. ! o data given
. Boutroux-Jaffre ___ nero et al. ! No data given
i ___

No data given - ot al. 6 No data given 0.073




» Approximate values obtained with large attenuation; ® No explicit statement that data is
broad beam data; ¢ Equilibrium TVLs

Tasie 1. Annual dose limits, E, and corresponding shielding design goals, P, recommended by NCRP 147
report (Ref. 7) and EUROATOM directive 96129 (Ref. 15).
r\.uh.n Prot Dosim 118: 11 ; NCRP 147 EUROATOM directive 96/29
Lymperopoulon, G. Papagiani Lymporagosion ot ol -
hielding requirement
Shielding Shielding
Dose limit design goal Dose limit design poal
Area E, mSv year! P, uGy week™ E, mSv year™! P, uly week™!
ments (NCRP). NCRP Report No. Cootrolled 5 100 X 20
40. Protection Against Radiation from Brachy y . Bethesda, MD; NCRP, Supervised 6 60
1972 n i 0

National Council on Radiation Protection and Measurements (NCRP). NCRP Report No.
49. Structural Iding and luation for Medical Use ys and Gamma
Rays of Energies up to 10 MeV. Bethesda, MD: NCRP 1976

Workload Estimates — 370 GBq (10 Ci) Ir-192

Air Kerma Rtor St @ 1 m
Absorbed Dose Rt @ 1 m

Absorbed Dose/Pt or Fx
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McGinley's Maze Example

Comparative Maze Data

McGinley's Maze |Perez-Cal'd Maze
Width (Vault + maze) [9.5m/ 31 ft 6m/19.7 ft
6

Depth (Maze to outer m /19.7 ft 25m/17.2 ft
wall)

Outer Wall)

Source Activity 9Ci

Log Exp Rate (mR/h) = -2.8235*Log (Distance(cm)) +
8.1337 (r=0.973)

Log Exp Rate (mR/h)
=S - o
g 88§ 8
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Comparative Maze Exposure Rates
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